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CALIFORNIA OFFICE 
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BOX: PATENT APPLICATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



August 28, 2000 



JAPAN OFFICE 

TOEl NISHI SHIMBASH1 BLDG. 4F 
13-5 NISHI SHIMBASHI 1-CHOME 
MINATO-KU, TOKYO 105, JAPAN 
TELEPHONE (03) 3503-3760 
FACSIMILE (03) 3503-3756 



Re: 



Application of Oh-sang KWON 
DIGITAL ECHO CANCELLATION DEVICE 

Our Reference: Q60491 



Dear Sir: 



Attached hereto is the application identified above including the specification, claims, executed 
Declaration and Power of Attorney, three (3) sheets of drawings, one (1) priority document, executed 
Assignment and PTO Form 1595. 



The Government filing fee is calculated as follows: 
Total Claims 
Independent Claims 
Base Filing Fee 
Multiple Dep. Claim Fee 
TOTAL FILING FEE 
Recordation of Assignment Fee 
TOTAL U.S. GOVERNMENT FEE 



5 - 20 = 
2 - 3 = 
($690.00) 
($260.00) 



Ox $18 = 
Ox $78 = 



$ 000.00 
$ 000.00 
$ 690.00 
$ 000.00 
$ 690.00 
$ 40.00 
$ 730.00 



Checks for the statutory filing fee of $ 690.00 and Assignment recordation fee of $ 40.00 are attached. 
You are also directed and authorized to charge or credit any difference or overpayment to Deposit Account 
No. 19-4880. The Commissioner is hereby authorized to charge any fees under 37 C.F.R. 1.16 and 1.17 and 
any petitions for extension of time under 37 C.F.R. 1 .136 which may be required during the entire pendency of 
the application to Deposit Account No. 19-4880. A duplicate copy of this transmittal letter is attached. 



Priority is claimed from: 

Korean Patent Application 

99-35838 



Filing Date 

August 27, 1999 



The Office's attention is directed to the signature of the inventor on the attached executed documents. 
The inventor correctly signed his name according to the name order used in his country with the family name 
being set forth first. Accordingly, the typed name of the inventor and the signature of the inventor do 
correspond with each other. 

Since the anniversary of the priority date fell on a Sunday, August 27, 2000, the filing of this application 
on Monday, August 28, 2000 is sufficient to obtain the benefit of priority. 

Respectfully submitted, 
SUGHRUE, MlON, ZlNN, MACPEAK & SEAS 
Attorneys for Applicant(s) 



By_ 



DM:maa 



a / I Darryl Mexic 
jK^f Registration No. 23,063 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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*H-3*r ^ &<H>H. ^X, Als^- ^7fl<^ 

-H-tb -g- ^-(Finite Impulse Response: FIR) €^ ^Efl# c] j=lo^ oja^ ^a] a] 

Jl» ^-§-^.5.5. oil 3. ^3. -§-^"(echo path impulse responseHH 

41s* <y^*H 7l^S. oflS -§-#^ ^ 

-8: ^^Hb ^jia^- IIR( infinite impulse response) $-£r ^ 

^ C^ig oils ^ ^7fl^ ^ ^<LsL ofls ^^.^ ojjg>. -g-Tg-o. 

71 ^^-ofl 7fl^>^4 ^-S- ^2-33 ^r7> ^^^Tfl <^ ^517} <$>^ o] 
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t}*]^ Qx] {Digital echo cancellation device} 

£ l£- ^efl^l ^*1^ #*lsj ^if ^jL^olt}-. 

S. 2fe #Hfl^ Cf^- 6fl3 ^fl7l £A]*V Cf. 

3E 3£: -g- ^3 ^ ^*HH ^ 1=1*11* <HlS ^71 7fl^a? £A] %b 

-"So]!}. 

£4^£32l 1=1*1^ ^7] ^-*}3] ^-2:1- >*M|*| £^1^ £igo]ri).. 

*r^°l 1=1*1U ^ojcf. 

»ltfl^ ^IH 7>SJ^> T 3'(ADSL: asymmetric digital subscriber's line):**)- 3.4? 
■f-41 -§-§- -g-^HH °lls(echo)fe M A<yo] ojcf. t^s^, oils* aflT^ 

^ ^1 ^ 71^^11 tfl^ <^7 r ji ^cf. 

^sfl^l ofl^ ^ ^17> ofln^o.(g ^(Agrawal et al.Hl ^^••^-g-^ t]*lig ofl^ 
alM 5|S(Adaptive digital Echo Cancellation Circuit, May 19, 1981 *\)^^ n]^- 

^ ^ ^14,268,72731^ 7flAl^<^ ^rf. £ #7} ^ x}g_6\] 7 flAl^ t^na 
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*W #*]^ ^21 42-51 j^L*l 5LAl^>^cf. 5L l-§: ^S^, ^efl^ 

-n-tl" ^1^ (Finite Impulse Response(FIR) filter)!- ^a] $i=r. 

SE^h RECEIVE ^1^1(102)^ SEND ^131(104)^ ^ A}-8-*r°J 3 -§-3 

3l^r» ^^>7l fltb ^71(32: correlator)* ^1^. 
<8> srM^>, #71^ ^ ^HflSl l^^l ^T^l^r FIR €3^. o] s^^]^ 

^ ^-S.^ ^Tll^ Ji^Kg; LMSOeast mean square) <£Jiel 

^>-g-^>7l nfl^-ofl ^Sflofl JEiHsHrt-ll aRH ^A^^ £^1*H oil}. # 

<9> ^"71 -g-^^r sfl^^>7l ^tb t=t€- ^2fl 71 #o] jlo] 71] ( Koike H] tb 'FIR ^ IIR ^ 

^P-hI^V^ 6)ls ^7l# ^tb ofls ^fl7l7l(Echo canceller Having FIR and IIR 

Filter for Cancelling Long Tail Echos, Jan. 28. 1992)'^ *ll^-S} n]^f^- ^ 
5,084,86531^1 7flAl£l^ &cf. s 2 ^1^ ^7} ^ 7lW;a t^ig 6\}m z\)7] #*l<sl 

JeLbIjeKIHI FIR ^Bl(6)^- ^l«a ^71-^(7: tail canceller)* ^tb^r. $}?\ 

-¥-(7)^ -¥-tV -^(Infinite Impulse Response: IIR) ^1(24)# t^I^. FIR 

3(6)^ ^(tapped) ^tb *1<3 -SS:*:- IIR €3(24)£) ^7l(14Hl 

^^^S -g-^lJL, ^71(22)^ ?fl^» iL^tb^K 
<io> #7] c^l t <*\)3. *\}7] 2 FIR ^ IIR ^e^I- A>-g-f-O.^M| ^a>^= 

IIR ^ (stability )<>1 ^-*H>r €*=h 
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<11> 



<12> ^-71 4*fl» =-71 ^ ^ ^ofl ttj-S- C^i§ oils -H^ 

^Al X\^6\] A}-g-£]^ o\]=L ^7] ^*]6\] olo]A^ og^^ ^a] Al^-. 45^ 

7fl^ ^-o] -§-ieK Finite Impulse Response: FIR) ^^M: °]^*\, SJ^ 

€ ^ 41 Si* 3 -§-3-2-5. 4^ #0.3.*? <>fls ^3. <g^£. -g-^Cecho path impulse 
response ityiiLTfl igs^Rr & ^-i: ^3*Rr 3 -§"3 ^ #7] ^-§-^ «ji 

c J^-^fEi ^}Jl1t -T-tr -§-#-8: 7]2,S. <^iS 

-§-^ % Jf^^- ^^s->^ 3i JUS}- IIR( infinite impulse response) it^l"^ ^ 

4lx» #^Rr *fll 7H+71; ^ *fll SCHISM- <a^sH *Hl iL*Kl:S: 6 IM 3^5}- IIR € 

^«o-^^ *]£.^<% ^-§-^1^ *f|7j S^*!, ^4l 4!S« ^3*} 

^7fl^ ^o] o-^V ojjg^ -g-^-(FIR) ^Bfl# ol^, oga^ ^ A1JT4J- ^-§- 

^AS. ^§^-jLJL*l ofl =7 -§-#°IM HB}S7fl $3?-SHr St ^-fr ^3*Rr 3-§- 
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^ -§-#-§- 7}2LS. <y^i -§-#^ ^ ^MJ^Hr 3jhs|- IIR ^3(34); ^ 

^>7l(322); ^ afll 7l-a-7l(322)S.^-Ei IIR ^^^-s.^ 

^12 2.x} <^1^^7i ^IJ:^ #^*>^ *>|2 7^71(342)1- 5. 

<i5> 3^ #3&sH ^*H#-i- -iMI*l 7l#*V7ls 



(30), 3 -§-3 wji^(32: adaptive beamformer), ^ 3^5}- IIR (34:orthogonalized 
infinite impulse response filter)* t^I^t. SEth #7] cj^l^ <fla ^|7l *fll 7> 

^>7l(322)2f ^112 7H+71 (342)1- ^IW-. 

<17> #7] -g^S^, 3 -§-3 Ui«K32)*r ^l3l( rf C«))# 3-g- 

3-2.3. ^8th=h 3512)- IIR ^(34)^7 3-§-*i ^S^(32)S^-Bl <*IM 
<as?«H, ^£ Aljrofl tfl^H ^JSLSHa °llS ^3.^ ^3 

<18> olufl, iir ^(34)^ 3*3 U3E^(32)S.^-B] ^ Sjc^ ^ 

^ A>4§>71 ttfl-g-ofl Al^>7ll ^3*iH H^Tfl 51^1, ^#£t}. 

o]^^- 3^151- IIR ^(34)^ IIR ^ o. a>4^>71 nfl-g-ofl ^3 



<16> 



£ 30)1^ £ ^AHlofl rrf^. t^ig ofl^ ^7l #*1 ^ f^f #^-£5.^] 7fl§f 
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\ '. i 

<19> <>1^, 7R+7] (322Hr ^I^IJL ( rf <">HH €^21 #^^1S(>-C«))» HBflc^ 

^V^lJK^iC"))!- _£*R0jL(*i<>O)^r 7KV71 (342)^1 °J^5]<H ^S^- IIR 

<20> J£ 4<H1^ £ 3^ c^Hg oflS ^7l ^1^1 >S-Afl#l iEAl^^^ £ 41: 

^S^, ^ ^o]| 4= ofls ^ItI #*l2} ^-g-^ ^5^(32)^ 4^21 oj^ej. ^ 
M 7fl2l #4 7^71(420)* ^Itbcf. ^ ^ ^ ell o} (424)£]- 7fl^(*o : 422)5. °l^f- 

^*fl ^ H£r ^Bflo] M7fl£l ^ S^", IIR ^(34) 

^efl^l (460)^, ^eflol(460)l- -f-tt ^Is^ lielM (460)5.^1 #^ ^lli ^^( r ) 
# 7V^m 7^71(462)1- ^-wl^ o] s^^i- sj.q.cq ^-(46A)# ^-wl^Vcl-. 

S^-, IIR ^B^(34)^ ^sflol (468)21-, ^(46A).^S.^ Aljrofl ^]^ ( _ r)# ^ 

^^o] (468)1- ^ ^ ^sllo] (474)5.^-^1 #3^4lJLo]l 7fl^(r)l- ^1 

it 7RHfKr 7>^7l (472)1- ^til^H ^l^-^^m #(46B)-°r ^l^t}. #(46B)*1- ^ 

^Eflo] N 7fl2l 3]^^. ^^Cf. 

<21> ^"71 #*12] ^ ^lS(^))^ M 71121 HelH-i- Tl^l^A-l 

- Tfl^C* 0 ,...*"- 1 )^ -g-sfl^Jl, M 71121 ^511 OH- 7]x]v\X\ n^( b °,..., bM -*)Q QS. 
=r£r 7RV7K420H ^3^. o]^ t ^-§-^ «]S^(32)2l M 7fl2l ^H^^ 
- Als(rf(»))# ^-gr^-^-S. ^*}JL, 7R>7l (4 40 H^tt ^)3.W- *\)7]*}JLX} f>}^ 
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<22> o}2\?± ^G-S., ^ *\]7] «JiH(32)^ 

CSACcarrier serving area) -f-Sofl tfl*V ^5. -§-^-(echo path impulse 

response)^ & ^--g-* CSA -f- = <*J| nfltb -g-^ & ^-£-8- <?J^ 

^€ ^15.^ 2] ins)- IIR ^1=^(34)41 SJ^^cf. 
<23> ^UH^a^ N-i: <#^e> t 1 N 7fl2] 4 ^S^fE] Aljr^ 

<24> ol e] ^ijas}- iir ^Ei(34)^ CSA tfltt -g-#, ^, <*fl.3 

#4i*Rr 21 el sfl^-^-cf IIR ^Ei^(34)^r Ui^(32)# 6.3.*? ^ 

^ ^^^S ^tj-fe- ^3)-, 31 iE 21- Si A}-g-sr}S.S o] ^tf. 

<25> ^71^- ^ ^"^41 <^ ^)7l ^H^- IIR ^E-HH aj-g-aj 

E"l #3€ ^ 3<H Slfe ^S^JiS. A>-g-^>7l nfl^-ofl A]^S>7ll £^ 

*>^S ^ ^£7> irel-scf. 3^ ^ ^£7> _°3.#1 ofls *fl7i 

^^M^t. c-l^-ol, IIR ^El» A>-g-^-0_^.*| oj-^^o] t^^t)-. 

<26> #7}<H- -g- ^tb <fla ^]7H ^7fl^ ^ ^.2.3. oflS 

<27> ^ofl cfl^ »)7l H}ufl;g rl^^ 7>^^(ADSL) ^ ^2} ^Jl# 

^lti ^r^r'SKvery high bit-rate subscriber line: VDSD^IM- 7l7>«l-o]E ol^^l 



16-9 



9990035838 1999/12/10 
(giga byte ethernet)-^ JL4=- -f-^l -§--§-£) °1, Jl^^ o.^. ofls» *fl7i^-o_ 
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1] 

-ils* ^3*rfe ^7fl^ igo] °-f$- ojjg^ -g- ^-(Finite Impulse 
Response: FIR) *§3l« °l-f-<H, ^£ ^ ^1^* ^^-5.5*1 

^S. <y^i -§-^-(echo path impulse response )<*IH €3j-*rfe & 4^3^ 

<*fl.2 ^3. -g-^ ^ -¥-&■§• <^3*r^ 3^3}- IIR( infinite impulse response) 

^H^;l- i^-fe ^ ^JLS. ^ 

[3^8" 2] 

*U 7^>7l; ^ 

Al *fll .^Rl^H IIR ?ter^\2. 

S*l ^12 ^>^1^» #^Rr ^12 7R}7l;l- i^-SHr ^ ^ cj*l^ 6fl.s 

[3^*8-3] 

c$^?£ Al^^ofl Aj-g-^ C^Hg oil 3. ^171 &<H*1, 

^€ ^ ^3*Hr ^Hr7fl^ &o] oj^- -g-^-(FIR) €E1^1 ^Efl# 
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is <Hls ^s. -g-^ ^ ^jasj. iir ^e!(34); 
^ 7>^>7i(322); ^ 

*)U 7>^7l(322)S.^-E-1 #^ ^1J1°1H HI si- IIR ^E^S.-^ Al Jil- # 

aV^-o.^^ *fl2 ^llf °\)5iH}7] *fl2 7>^7l(342)# 5L^>fe ^ 
^ f^'^ ^ t\*\% i3 *fl7i 



^113^1 9X*\*\. #7) QZL%- IIR ^e^, 

(460)$h 7Y&7)U20)3,tt #3€ ^1^^- ^01(460)3.^ 413: 
^ 3]^(r)» -g-^V 4l3L« 7^>^ 7>^7l(462)» ^«1*H °l^-<H*lfe- #(46A); 



^51101(468)^-, ^r(46A)A^Ei #^ 4]3L°fl ^l^(-r)» ^ ^Is^ !i3H 
(468)1- ^ ^151, ^ ^ 3101(474)51^ #3€ ^1^1 7)l^(r)» 4l3l» 7KH5Hr 
7f^7l(472)» «H ol^^m ^(46B)^1- ^Eflo^ ^ 7fl5l 

^;^r ^SLS. f>}±r ^*1H ofliEL z\)7] #*1. 



[3^*41 
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[51 3] 
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CSA¥H,_A. 



— x(n) 
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— d(n) y ( n ). 




322 e1 ( n ) 342 e2(n) 
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